Mass spectrometric (MS) analysis of peptides. Spots of selected bands were manually excised from the SDS-PAGE gel (Fig. 1) , digested with trypsin and subjected to mass spectrometry as described previously (Kaspar et al., 2010, Analytical and Bioanalytical Chemistry 398:2883-2893. Database searches were conducted against a UniProt reference database, consisting of plant entries with 90% homology (July, 2010) complemented with sequences for human keratin, porcine trypsin and yeast enolase as they are either possible sources of contamination or spiked in reference proteins. Search parameters were: 10 ppm mass tolerance, automatic peptide fragment tolerance, 3 minimum fragment ion matches per peptide and 7 minimum fragment ion matches per protein, carbamidomethyl (Cys) and propionamide (C) as fixed modification, variable oxidation (Met) and N-terminal acetylation modification and a false positive rate of 4%.
) (max 1000 iterations) and build via FastTree 2.1.5 (Price et al. 2010) . Numbers indicate the FastTree support values. The tree was rooted at HvSAG12.
Fig. S2
Specificity test of the HvPAP14 antibodies. (A) Proteins from total leaf extracts were probed either with pre-immune serum or affinity purified antibody raised against a region of the mature protease (HvPAP14) or the inhibitory pro-peptide (HvPAP14i). Specificities of the detected signals were demonstrated by pre-absorption of the purified antibody with the peptide used for its generation (+ peptide). In immunological analyses, the HvPAP14 and the HvPAP14i antibody recognize (B) recombinant HvPAP14:MBP or (C) HvPAP14 forms in protein extracts from flag leaves of field grown barley.
Fig. S3
Protoplast transformation -co-localization of GFP fusion proteins specific for the Golgi apparatus and peroxisomes, respectively, with HvPAP14:RFP. Protoplasts from primary barley leaves were transiently transformed with the HvPAP14:RFP construct and a Golgi specific GFP construct (CD3-963, ABRC/Tair) or with a peroxisome specific GFP construct (p7-PtGFPpx) and analysed by fluorescence microscopy. Scale bars: 10 µm.
Fig. S4
Analysis of HvPAP14 and its putative substrates in HvPAP14 overexpressing protoplasts. Protoplasts isolated from nonsenescent barley leaves were transiently transformed with pUbi-HvPAP14 (P). For cloning the entire HvPAP14 encoding sequence of the NIASHv2079N05 clone, the primers HvPAP14_for and HvPAP14_rev (Tab. S2) were used. As a control, the protoplasts got the same treatment but without plasmid (Ctrl). (a) Microscopical analysis of barley protoplasts 20 h after the transformation event or the control treatment. In both samples the majority of cells are intact. Scale bars: 50 µm. (b) After an incubation of 20 h the proteins were isolated from the protoplasts, separated and used for Coomassie Brilliant Blue (CBB) staining or immunological analyses with antibodies raised against HvPAP14, RbcL, PSBO, LHCB1 and LHCB5. Asterisk indicates a 50 kDa degradation product of RbcL. Immunoblots were repeated at least three times each, one example of each is shown. Fig. S5 . Identification of putative substrates of HvPAP14 in barley chloroplasts by incubation of stroma and thylakoid fractions with recombinant HvPAP14. Stroma (a) and thylakoid membrane fractions (b) were isolated from barley chloroplasts. Thylakoid membranes were solubilized by dodecyl-β-D-maltoside and fractions were separated by sucrose density gradient centrifugation (Jensen et al., 2000; Khrouchtchova et al., 2005) . Gradients were fractionated (1-7). All Fractions were incubated with activated recombinant HvPAP14 (+P) for 30 min. Therefore, the recombinant HvPAP14 was processed to the active form by incubation in activation buffer (0.2 M NaCl, 20 mM NaOAc, 1 mM DTT, pH 4.5) for 8 min before the enzyme was added to stroma or thylakoid fractions. The reactions were stopped by freezing the probes in liquid nitrogen. As controls fractions without HvPAP14 (Ctrl) and the isolated recombinant HvPAP14 (with MBP visible as 42 kDa band) (P) were used. After separation by SDS-PAGE the proteins were stained with (a) silver or ( A. Southern blot analysis of genomic DNA of six barley lines overexpressing the HvPAP14 gene under control of the maize ubiquitin promoter. Genomic DNA was isolated as described in Fulton et al. (1995) and digested with the enzyme EcoRV or SacI, which have solely one restriction site in inserted DNA cassette each. The DNA was separated by agarose gel electrophoresis and transferred on a Hybond-N+ nylon membrane (Amersham GE Healthcare, Buckinghamshire, UK) according to the manufacturer's instructions. For hybridization, digoxigenin-dUTP (DIG-11-dUTP) labeled DNA probes were generated by PCR with the primers for the hygromycin
